+ radical cations and in details of the geometry of the [Cu 2 Cl 6 ] 2 " anions.
Introduction
We are investigating the possibility to oxidize the donor tetra(methylthio)tetrathiafulvalene, TTM-TTF, by metal cations in order to obtain cation radical salts with electrical conductivity. This work is encouraged by the fact that the donor bis(ethylenedithiolo)tetrathiafulvalene, BEDT-TTF, having the same skeleton of S atoms, forms superconducting salts with polyhalide and AuL~ counterions [1] [2] [3] [4] . TTM-TTF, the molecular shape of which is more flexible than that of BEDT-TTF, has been described by several groups [5] [6] [7] [8] [9] . The structure of phase I of the neutral donor [10] , redox potentials [5] , charge transfer compounds with several organic acceptors [6, 7, 10] , and a metallic non-stoichiometric triiodide salt [9] have been reported. We have previously described two tribromide salts containing the donor in oxidation states +1 and +2 [11] , and a second phase of the neutral donor and its complex with Hgl 2 [12] . From these structures a correlation between the charge of the donor and some bond lengths has been derived [10, 11] , Experimental TTM-TTF was used as purchased from Tokyo Kasei Kogyo Co., Tokyo, and acetonitrile "Uvasol" (Merck, Darmstadt) was taken as solvent. A diffusion tube equipped with a sintered glass filter plate was filled with the solvent. Solid TTM-TTF was Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0340 -5087/87/0100 -0005/$ 01.00/0 given into one compartment, solid anhydrous CuCl 2 into the other one. After standing a few days at room temperature, black rectangular columns of phase I had grown in the donor compartment and were isolated by filtration. The black plates growing in the CuCl 2 compartment have not yet been characterized. When a diluted CuCl 2 solution was added to a saturated donor solution in a test tube, hexagonal black plates of phase II grew together with still unidentified needle-like crystals.
For the X-ray investigations crystals were mounted on top of glass capillaries. Lattice parameters were derived from the setting angles of 25 reflections centered on a diffractometer (Syntex R3, monochromated MoK a radiation). Data were collected by 6126 scans background-peak-background, and two check reflections were monitored at intervals of 100 reflections. An empirical absorption correction using V-scans was performed. Equivalent reflections were not measured. Reflections with an intensity I>2.5ct(I) were considered as observed. More information about the data collection and the calculations are given in Table I .
The structures were solved by direct methods and completed by Fourier syntheses. After refinement of the non-H atoms with anisotropic temperature factors, the methyl H atoms were inserted at calculated positions and the methyl groups refined as rigid groups. Refinement by "cascade matrix" least squares was based on F with weights w = l/o 2 (F), o from counting statistics. Calculations were carried out on a Nova 3 minicomputer with the SHELXTL program system [13] , which uses scattering factors from "International Tables" [14] and takes anomalous dispersion into account. Plots were drawn on a Tektronix plotter with SHELXTL. 
Results and Discussion
Atom coordinates of the two phases are listed in Tables II and III*, bond distances and angles in  Tables IV and V In phase II no similar stacks are formed, but the cations are grouped to jr-dimers, with intradimer S---S contacts of 3.425(2) and 3.443(2) Ä. A projection of the structure along a is shown in Fig. 6 . Short intermolecular contacts occur between S atoms of methylthio groups, extending along the long axis of the molecules. Contacts of this type are less promi-* Lists of structure factors and of anisotropic thermal parameters have been deposited with the Fachinformationszentrum Energie, Physik, Mathematik. D-7514 Eggenstein-Leopoldshafen 2. FRG. Copies may be obtained quoting the deposition number CSD 52156, the author, and the journal reference. (2) 1549 (1) 5395 (1) 9673 (1) 72(1) Cl (3) 13 (1) 7656 (1) 6862 (1) 46(1) S(l)
3377 (1) 5295 (1) 3433 (1) 32 (1) S (2) 2840 (1) 6571 (1) 5132 (1) 31 (1) S (3) 1950 (1) 2888 (1) 5301 (1) 33 (1) S (4) 1385 (1) 4058 (1) 7072 (1) 33 (1) S (5) 4601 (1) 7558 (1) 1477 (1) 43 (1) S (6) 3946 (1) 9005 (1) 3332 (1) 41(1) S (7) 745 (1) 476 (1) 6839 (1) 43 (1) S (8) 9 (1) 1843 (1) 8925 (1) 46 (1) C(l) 2714 (3) 5230 (3) 4843 (2) 27 (1) C(2) 2096 (3) 4175 (3) 5659 (2) 27(1) C (3) 3838 (3) 6839 (3) 2919 (3) 30 (1) C(4) 3581 (3) 7446 (3) 3709 (3) 29 (1) C(5) 1150 (3) 1978 (3) 6690 (3) 30 (1) C(6) 901 (3) 2514 (3) 7515 (3) 32(1) C (7) 4632 (5) 6364 (4) 869 (3) 57 (2) C (8) 3315 (4) 9298 (3) 4670 (3) 47 (2) C (9) 2371 (4) -814 (3) 7993 (4) 58 (2) C (10) 1594 (4) 1448 (4) 10086 (3) 54 (2) (3) 3388 (2) 2882 (1) 2626 (1) 54 (
1372 (1) 3394 (1) -1279(1) 38(1) S (2) 3063 (1) 5035 (1) -2309(1) 37(1) S (3) 3503 (1) 5909 (1) 1428 (1) 40(1) S (4) 5186 (2) 7563 (1) 383 (1) 40(1) S (5) -918(2) 1052(1) -3798(1") 50(1) S (6) 924 (2) 2919 (1) -4923(1) 54(1) S (7) 5258 (2) 8264 (2) 3998 (1) 64(1) S (8) 7207 (2) 10058 (1) 2847 (1) 53 (
2840 (5) 4928 (4) -1023(4) 32(2) C (2) 3760 (5) 6020 (4) 143 (4) 33(2) C (3) 690 (5) 2677 (4) -2873(4) 34(2) C (4) 1471 (5) 3468 (4) -3345(4) 33(2) C (5) 4891 (5) 7624 (4) 2441 (4) 36(2) C (6) 5663 (5) 8399 (4) 1961 (4) 38(2) C (7) -1481 (7) 554 (5) -2697(4) 63(3) C (8) 1947 (7) 4480 (5) -5005(5) 63(3) C (9) 3849 (7) 6897 (5) 4115 (5) 63(3) C (10) 6402 (6) 11131 (5) 2166 (5) 58 ( 
CI(3a)
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CK3) CI (2) Fig. 2 . The numbering scheme of the [CU 2 C1 6 ] 2~ anion in the two phases. Thermal contours (50% probability) are drawn for phase I (upper labels, lower labels refer to phase II). (2) 1 nent in phase I, but are generally an important structural motif in radical salts of TTM-TTF [9, 11] . As such contacts are not possible in the related BEDT-TTF due to the methylene groups and as the lateral contacts typical for BEDT-TTF salts are prevented in TTM-TTF by the methyl substituents, pronounced differences in the structural chemistry of salts of these two donors can be anticipated. Electrical conductivity has not been measured for phase II, as the structure makes high conductivity unlikely.
The two phases also differ in the geometry of the centrosymmetric [CU2C16] Thus the coordination around Cu is close to planar in phase I and strongly deviates from planarity in phase II, reflecting the "plasticity" of the coordination sphere of Cu(II) [16] .
As mentioned in the experimental section, a few other additional phases seem to result from the redox reaction between TTM-TTF and Cu(II). In the present cases anions with the non-reduced Cu(II) form the crystals together with the cations of the oxidized donor. Another phase of this kind is the bronzecoloured and insulating [ Even if the refinement of its structure still meets with difficulties, it is clear that it contains a strongly twisted donor dication, in contrast to the planar dication in [TTM-TTF] 2+ (Br 3~)2 [11] .
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